Summary In order to determine the clinical value of CEA detection in large bowel cancer tissue the patterns rather than the intensity of immunoreactivity of CEA reactive antibodies were analyzed in 312 large bowel cancer patients especially in relation to patient survival. CEA immunoreactivity appeared to be distinguishable into a predominantly apical/cytoplasmic and a predominantly membranous pattern.
Preoperative estimation of plasma levels of carcinoembryonic antigen (CEA) in patients with colorectal cancer has an established role as an independent prognostic parameter and as a parameter for detection and monitoring of recurrent disease (Anonymous, NIH Concensus Development Conference Statement, 1981) .
CEA tissue immunoi'reactivity, in contrast, is considered to be of less significance. Its value as yet has been limited to the identification of a small group of patients without CEA expression in tumour cells. These carcinomas are usually poorly differentiated and monitoring of plasma CEA levels during follow up is not useful in these cases (Goslin et al., 1981) .
However, there are indications that both the presence of CEA in tissue (Goldenberg et al., 1976) and its localization within the cell (Ahnen, et al., 1982; Hamada et al., 1985) are related to the histological grade of colorectal tumours and thus could be of potential prognostic value.
We therefore studied the immunoreactivity patterns at the cellular level of one differentiated carcinomas generally demonstrate strong CEA expression, poorly differentiated and undifferentiated neoplasms may be devoid of the antigen. In this context CEA negative tumours are thought to behave more aggressively. This notion has been confirmed in our study correlating the CEA expression status directly to data on survival in a large series of patients with long well documented follow-up periods. Rognum et al. (1982) , however, were not able to show a correlation between the intensity of CEA expression and differentiation of large bowel tumours. Moreover plasma CEA levels do not seem to correspond with the intensity of CEA immunoreactivity in individual patients (Lewis & Keep, 1981) . Although for these reasons the clinical relevance of tissue CEA detection remained limited, there are indications that the role of CEA tissue immunoreactivltv in the diagnosis and management of colorectal canccr patients needs reconsideration. Most workers focussed on the intensity of CEA immunoreactivity and little attention so far has been paid to the pattern of CEA localization in the large bowel cancer cell. Yet, the pattern of CEA expression may be more relevant to study the biological behaviour of colorectal carcinomas than the intensity of the immunoreaction, which is variable and depends on several factors, such as tissue preservation and the affinity of the antibodies used. Ahnen et al. (1982) observed a polar distribution of CEA using immunoelectronmicroscopy in the microvilli of the apical plasmamembranes of normal colonic epithelium, whereas in neoplastic epithelium a gradual loss of polarity occurred in relation to the grade of anaplasia. Poorly differentiated tumours demonstrated CEA over the entire cell surface. These observations suggest that the pattern of CEA immunoreactivity described in terms of apical/cytoplasmic or membranous localization in tumour cells may be related to histological grade and thus may be of prognostic significance. Hamada et al. (1985) indeed showed that large bowel carcinomas with CEA expression along the basolateral cell surface generally belong to the moderately and poorly differentiated group of tumours, but did not provide data on how this was correlated with patient survival. Our study demonstrates that the subdivision of CEA expression into apical/cytoplasmic and membranous patterns at the light microscope level is feasible and confirms that tumours with a pattern of membranous expression predominate in the more anaplastic histological grades. Moreover, carcinomas with a membranous expression pattern were shown to behave more aggressively in patients than tumours with an apical/cytoplasmic pattern of immunoreactivity.
In the application of rigorous criteria for the classification of tumours into patterns of CEA expression, however, we were unable to distinguish between apical and cytoplasmic staining patterns and therefore these had to be lumped together. Moreover, only very few tumours with a predominantly membranous pattern of expression could be discerned, resulting in two imbalanced groups, which may introduce a bias in the statistical evaluation of the data. This situation, which drastically restricts the practical relevance of our observations, appeared to be due to considerable intra tumour heterogeneity in the pattern of CEA expression. To pathologists, who have long since recognized the difficulty of grading large bowel carcinomas due to intra tumour heterogeneity of differentiation (Qualheim & Gall, 1975) , this is familiar. Our data therefore illustrate the practicality of characterizing tumours according to a feature heterogeneously expressed in relation to biological behaviour, which represents the outcome of the interrelation and interaction of several clones differeing in this feature. Nevertheless, our study confirms the observations of Ahnen et al. (1982) and Hamada et al. (1985) in that the pattern of CEA expression closely reflects the degree of differentiation of individual large bowel cancer cells and in addition demonstrates that tumours displaying a rather homogeneous membranous pattern of CEA expression behave aggresively.
Further studies on the correlation between the pattern of CEA expression and clinical course in large bowel cancer patients applying other criteria for the classification of these patterns are therefore warranted. Also, in a multivariate analysis of prognostic factors in colorectal carcinoma the pattern of CEA expression should be included.
